The linear theory of thermoelasticity without energy dissipation is employed to study thermoelastic interactions in a homogeneous and isotropic unbounded body containing a cylindrical cavity. The interactions are supposed to be due to a constant step in radial stress or temperature applied to the boundary of the cavity, which is maintained at a constant temperature or zero radial stress (as the case may be). By using the Laplace transform technique, it is found that the interactions consist of two coupled waves both of which propagate with a finite speed but with no attenuation. The discontinuities that occur at the wavefronts are computed. Numerical results applicable to a copper-like material are presented.
Introduction
Thermoelasticity theories which admit a finite speed for thermal signals (second sound) have aroused much interest in the last three decades. In contrast to the conventional coupled thermoelasticity theory (CTE) based on a parabolic heat equation [1] , which predicts an infinite speed for the propagation of heat, these theories involve a hyperbolic heat equation and are referred to as generalized thermoelasticity theories. Among these generalized theories, the extended thermoelasticity theory (ETE) proposed by Lord and Shulman [2] and the temperature-rate dependent thermoelasticity theory (TRDTE) developed by Green and Lindsay [3] have been subjected to a large number of investigations. In view of the experimental evidence available in favour of finiteness of heat propagation speed, generalized thermoelasticity theories are considered to be more realistic than the conventional thermoelasticity theory in dealing with practical problems involving very large heat fluxes at short intervals, like those occurring in laser units and energy channels. For a review of the relevant literature, see [4] [5] [6] .
Recently, Green and Naghdi [7] proposed a new generalized thermoelasticity theory by including the 'thermal-displacement gradient' among the independent constitutive variables. An important feature of this theory, which is not present in other thermoelasticity theories, is that this theory does not accomodate dissipation of thermal energy. In the context of the linearized version of this theory, theorems on uniqueness of solutions have been established in [8, 9] ; boundary-initiated onedimensional waves in a half-space have been studied in [10, 11] , plane harmonic waves in an unbounded body and Rayleigh waves in a half-space have been studied in [12, 13] , and thermoelastic interactions in an unbounded body due to a line source have been studied in [14] .
The purpose of the present paper is to study axisymmetric thermoelastic interactions in a homogeneous and isotropic unbounded thermoelastic solid containing a cylindrical cavity due to a uniform step in the radial stress or temperature applied to the boundary of the cavity by using the linear theory of thermoelasticity without energy dissipation (TEWOED) developed in [7] . We solve the governing equations by employing the Laplace transform technique. Since the second sound effects are short-lived [4], we perform the inverse Laplace transform operation for small time and derive expressions for displacement, temperature and radial and hoop stress fields. We find that the thermoelastic interactions consist of two coupled waves propagating with finite speeds, of which one is predominantly elastic and the other predominantly thermal, and that neither of these waves experiences attenuation. We further find that the displacement is continuous but the temperature and stresses are discontinuous at both the wavefronts. At the end of the paper we present some numerical results applicable to a copper-like material.
The counterparts of our problem in the contexts of CTE, ETE and TRDTE have been considered by Chattopadhyay et al. [15] , Sharma [16] and Chandrasekharaiah and Keshavan [17] respectively. It must, however, be mentioned that in these works, transversely isotropic thermoelastic bodies have been considered and that in particular in [17] a unified system of equations that includes the governing equations of CTE, ETE and TRDTE as special cases have been employed. At the appropriate stages in our discussion here, we make a comparison of our results with those obtained in [15] [16] [17] .
Basic Equations
According to TEWOED, the field equations for a homogeneous and isotropic thermoelastic body, in the absence of body forces and heat sources, are as follows [7]: r 2 u + ( + ) r div u r = u;
(2.1) c + T 0 div u = k r 2 :
(2.2)
In these equations, u is the displacement vector, is the temperature-change above the uniform reference temperature T 0 ; is the mass density, c is the specific
